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I R T T R O D U C T I O N ,  
I n  coinpiling the present REVIEW the following dntn, reccived up to Jnnuary 14t11, have been made use 

.of, viz : the regular tri-daily wcathcr charts, containing the data of simultaneous observations taken a t  119 
Signal Service stntions and 11 Canndiau statioiis, ns telcgraphed to this office ; mouthly journals arid means, 
109 and 143 reVectiVcly, from the former, and monthly means from 13 of the Intter; reports from 26 
special Sunset statiolls; 237 monthly registers from Volunltary Observera; 34 monthly registers from United 
States Army Post Surgeons; Mariuc Records; International Simultaneous Observations ; monthly reporta 
from VoluntW Observers and the local Weat.lier Scrvices of the States of Iowa and Missouri ; reliable 
newspaper extracts ; special reporb. 

- 

B A R 0 M E 1' R I C P R E S S U R E I 
Upon chart No. 11 is cxhihited by the isobaric lines the gcueral distribution of the atmospheric 

premure, a8 reduced to sea-level, for the mouth. Compared with the ineaus for Dzceniber of previous years, 
the pressure has ,geu~I.~l ly  been below the normal, cast of the Mississippi; the greatest deficiency (0.05 to 
Q.11 in.) occtlrrlng over the Lower Lake regiou, Middle StRtes and New Euglnud. West of the Mis- 
sissippi the pressure has geiiernlly been above tlic iiornial, the greatest excess (about 0.17 in.) occurring in 
Qrego n. 

The ~ 5 c d  -?hrol)ld~-ic .hngea for the month, ns reduced to sea-level, have bceu largest over tlie Middle 
States and New Euglalld and least from the Rocky Mountains to California. Taken by districts, they vary 
as follows : XelV % h n d ,  1-28 iu .  011 summit of Mt. Washington and 1.43 at Eastpart to 1.70 tit Burling- 
ton ; Middle Atlautic States, 1.65 at Atlantic City and Norfolk to 1.90 at Fort Whipple; South Atlautic 
&ates, 0.96 at JaFksonville to 1.44 tit Churlotte, N. C.; Lakc region, 1.78 u t  Rochester to 0.97 a t  Marquette; 
Ohio valley and renllwsee, 1.53 at Pittsburgh to 0.94 at Memphis; Gulf States, 0.99 a t  Mobile to 0.76 at 
Vicksburg and Laredo, Tex., a11d 0.62 a t  Key West ; tho Northweat aud eastern slope of' Rocky Mountains, 
1.00 at  St. LOUIS to 1-40 a t  Pcrubina, 1.47 at Dodge City aiid 1.19 at Fort Sill ; Rocky Mountains, 0.47 a t  
8anta FB to 0.64 at Denver; Western ~ ~ n t e i u ,  0.64 nt ~ n ~ t  Lake City to 0.70 at Wmnemucca; Culiforoia, 
0.70 at Red Bluff to 0.81 a t  V1sdia. 

Areas of Higii Barometer.--As usual, for this mouth, the areas of hi h pressure have been well markcd, 
and have exhibited a decided influcuce on tlie climate of the country. &ne ureas mcrit a brief dcacription. 
Two (Xos. V and VI) have bcen remarkhle for the persistence shown in remaiuing on the Pacific coast. 
Epccial atecution is ais!) died to Nos. 11, V, VII, andIX,  which, after entering the Gulf States, were ac- 
companied, or rnthcr fol lo~~~cd,  by storms which probably devcloped iu  thnt vicinity after the cold winds of 
tliehigh urea had begun to blow over the warm and moist'surface of the Gulf of Mexico. 

No. 1 4 s  R COUtinUatiOn of high urea No. IX, described ill tho Novexber RXVXEW. lsl, ?:35 a. in., it 
extended over New EllgluPd and the St. Lawrence valley; thnt day it moved beyond Nova Scotia, with 
winds veering to southeast in advance of low areu No. I ,  then entering tliG Luke region. 

NO. II.-4th, the pressure rose slowly i n  Texas, while clear weather, with light northorly wiuds, P- 
veiled in the Gulf 3i'ates. bth, the rise extended over the East Gulf and South Atlantic Stat@% but the 
barometer fell slowly io the Southwest, where the winds veered to warmer southeast iu 4dvanc9 of the do- 
velopmellt in  Texas of n storm-centre, charted as lo!~ nren No. 111. (ith, slowly dimiuishlugB the'high area 
~ V Y ~ S  transferred to the Florida region. 



e 
No. III.+jth, the barometer rose rapidly in Manitoba. fjth, the rise extended over the Northwest, 

where it was accompanied by light snows, followed by colder, cleariug weathef aud northwest winds. 7th, 
the high area moved to the southeast,, with maximum pressure central in Virginia. Sth, it  was transferred 
to the Middle Atlantic and New England coast. 9th and loth, the high barometer, slightly increasing in 
pressure, moved slowly to Nova Scotia aud thence to the Cape Breton region, where it disa peared, with 
winds veering to southcnst in  advance of the great storm of the 9th, 10th and l l t h ,  (low area g o .  111.) 

7th aud Bth, an examination of the charts o f  
departures from normal pressures, shows that the high area spread over New Mexico aud Arizona. I t  is 
interesting to note in connection with this area that it was situated to the northwest of storm-centre (low 
area No. 111) then developing in  Texas, while the high area just described (No. 111) was situated in the 
Middle States and New England. These two hi h areas, 1,500 to 2,000 miles apart, gave rise to a circula- 
tion of winds around thc centre of depression in lexas favorable to the development of the great energy 
that storm afterqards displayed. 

I l th ,  coutiuuing highest in Wash- 
ington Territory, the barometer rose over all the United States, the greatest risc occurring in the Middle 
States. 12tl1, the pressure increased all over the chart, while thc highest area extended from Washiugton 
Territory to Manitoba aud Minnesota. 13tl1, 14th and 15th, the preasore was above the meau west of the 
Mississippi, remaining liighest on the Pacfic coast, but rising only from Soutliern Ctiliforni,t to Louisiana. 
16th, the nrea of highest barometer was this day transferred to Manitoba and Miunesotn, but over the entire 
map the pressure was generally above the mean. 17th and 18tl1, the high cu'e:i extended from the North- 
west to the Gnlf States, Tennessee and the Ohio valley. 1(3th, the isobar of high barometer 30.50 iu- 
cluded the country from the Lower Mississippi valley to the Middle and South Atlaritic coast. This day a 
storm of consideruble energy was developing in the Southwest, one of less intensit.y in the Northwest. 2Oth, 
dimiuishing i n  pressure, the highest area was transferred to the Middle Stntes and New England. 21st, it. 
moved in a northeasterly track beyond Nova Scotin, accompanied by cold northwest winds veering to 
marrper southcast in advance of storm-ceutre (Eo. V I )  then entering the Lake region. Tliis high area is. 
remarkable for the Inrge extent of country covered by its isobars of high barometer in its passsge from 
the Pacific to the Atlantic. 

No. V1.-This is B continuation on the Pacific coast of the high area (No. V) just described, which ou 
the 1 6 1 h  was transferred east of the Rocky Mountains ; but although the inaxiniuin przssore had moved to1 
the eastward, still the barometer hnd remained above the inenn in Washington Ty. and Oregon, and the 
mercury began ou the 17th to rise again. 18th, 19th and 20th, the high area rcmuined newly st.ationary, 

21st, the pressure remaiuing highest in 
fdaho, the barometer generally rose west of the Mississippi river. 22nd,  the high aren slowly dilninishiug 
was transferred to Washington Ty. aud Oregon. 23rd, 24th, Zsth, 26th and 27th it remaiued nenrly sta- 
tionary iu position. 28th and 29th, i t  disappeared i n  advance of a great depression entering the Pacific, 
States from the southwest. This high barometer was remarkable for the persistence it exhibited i u  remain- 
ing over Wnshingtou Ty. and Oregon. Its great influence 011 thc climatc of that region is shown by a com- 
parison of the Incalls for this month with the same mouth of previous years. l'empernturc: 1 O . 5  below t h e  
mean. 

NO. VII.-20th, a t  the midnight report a region of low barometer extended from the Gulf to the uorth. 
of Lake Superior (low area Nos. VI., VII.). 21st, the mercury rose rapidly west of the Mississippi river. 
22nd, the highest area moved in lo  the Gulf States. 23rd, rapidly diminishing in pressure, it  moved emt- 
ward bcyond the Atlantic coast, in advance of the storm-centre developing in thc Gulf (KO. VIII.). 

24th, highest pressure 0.5 inches- 
above the mean was transferred to the Indian Territory. 25th, the high area spread over Tennessee and 
the Ohio valley. 26th, it  disappeared in  advauce of the storm-centre No. VII., then il:o\ing over tho 
East Gulf aud South Atlantic States. Considered in connection with the snow arcas that preceded (Nos, 
VI. VII.) it was accompanied by high westerly gales and extraordinary snow-storme over the Lakes and nd- 
joiuin country. The following maximum velocities are reported : Duluth, 30, NW.; Milwaukee, 46, W.; 
GrancfHaven, 50, NW.; Alpena, 26, W. I n  the Lower Lakes tho maximum velocities reported generally 
exceed 30 miles, but at Buffalo a maximum velocitp of 72, W., occiirred during a heavy snow-storm. Tho 
minimum temperatures of the month, except in the East Golf and South Atlantic States, occurred during 
the regime of this high area. 

No. IX.-26th, the mercury rose rapidly in Texas, in rear of low-area No. VIII. 27th, it extended, 
over the South and Southwest. 28th, moving to the east, the isobar of high barometer circumscribed the 
Southern States. 29th. The high area occupied the South Atlantic coast. 30th, it  disappeared in front 
of a low area, then developing in Texas. 

Area of Low Baromelm.-Eight are described, and all their tracks are charted. The number of. 
storm-areas have been less than the average of December in provious Of these, three storms were 

uite severe; low areas No. I, 111, ( V I  and VII.) Low area No. Taarpears to have been a secondary 
Ievelopment of low area No. IV. Several of the low areas seem to belong to de ressions that entered the, 
Pacific coast from the west, but in  no caseahas it beeu possible to give a relable charted track of a 

No. IV.-fjtli, the niercury rose oa the Pacific slope. 

8, 

No. V.-lOth, the preseure rose rnpidlyoii the north Pacific coast. 

enerally occupying the rcgion west of thc Rocky Mountains. 

Raii1-fal1 33 inches deficiency ; barometcr 0.17 above the menn. 

No. VIII.-23rd, barometer rose very rapidly iu the Northwest. 
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depression across the continent. This is in marked contrast with December of 1877, when eight low areas 
had paths charted over the couutrp, from the Pacific to the Mississippi. 

At  the a. m. report of 
Is$, it wns central in western Teuuessse. This day, rapidly increasing in energy, the centre moved slo\vly to  
the northeast, tho pressure at Louisville, Ky., 29.49, being 0.62 belDw the normal. 2nd, this 
day the storm-centre moved into the Lower Lake region, and theme iuto New England. During 
the forenoon of this day, a special warning was telegra lied to all Middle Atlantic atid New 
EDgland ports. 3rd’ pursuing a northeast track, it pussed !eyond the Gulf of St. Lawrence. I t  waa 
acconipnnied in its enst and south qundrants on the Atlantic coast by high easterly ga la ,  veering to 
southerly and thence to westerly, and by heavy precipitation. Cautiouary Signals were ordered OD thc 1st 
from Jacksonville, Fla., to Eastport, Me., and these were changed on the 2d to Cnutionrlry Off-shore Sig- 
nals from Macon, N. c., to Cape Henry. The following maximum 
velocities (measured) fire Feported : Srnithville, 40 Sk.; Ca e Lookout, 50 SE.; Cape Hatterm, 48 SE.; Kitt - 
38 SE.; New Haven, 35 SE.; New London, 69 SE.; Newport, 36 SE.; Wood’s Holl, 64 SE.; Boston, 47 SE.; 
Thatcher’s Island, 38 SE.; Portland, GO SE.; Eastport, 45 6E. 

No. II.-2d9 appeared first in Mauitoba, where the pressure fe!l 0.7 below thc normal. 3d ,the ceutre of 
depression moved 1” * southeast track iuto southern Michigan. 4th, with diminishin energy it marched in 

traversed by The precipitation accomp:inpiiig this depression was 
light. Rain fell 1u. the advanced quadrants, which changed into snow lifter the miuds veered to colder 
northwest. 

An examinatiou of the Map of de- 
partures from the normal Pressures shows it  crossed the Itocky Mountains on the 6tl1, but with no well defiaed 
centre. 7 t h  the barvmeter fell generally from hfnnitoba to the Gulf, with one centre of depression in Texas, 
and a second centre 111 Dakota. both included in  tho same regiou of low barometer. sth,  the lo\v area moved 
slowly to the east, exten(ll1lg from Lnke Michignii to the Gulf, the pressure being in this regiou more tliau 
0.3 below the ~ o r n m l -  As this was to prove the severest storin of the month, i t  is interesting to note the. 
meteor010 ical conditions that existed at the end of this day. A high barometer covered the Rocky Mouutain 
region auflts:astern slope, where cold northerly winds prevailed with clear weather ; and a secoud high bar- 
ometer, OcCuPled thc Atlantic coast, where the winds had generally shifted to ettsterly. The precipitntiou had 
in general been heavy, but coufiued to the region of low pressure. gth, rapidly iucreasiug in euergy, the 
storm-area moved SlOWlv east, the lowest pressure being from Lake Erie to Georgia. From miduight to the 
morning of the 10th the storm developed a great increase of energy. The barometer fell in the Middle 
State% an average of 0.4 inches, and a t  Norfolk the pressure was 1.02 iuches below the normal. A t  7:35 a. m., 
the vlrtex ,Ofthe storm wus of great exteut, nearly covering the States of Pennsylvania, Virgiuia and North 
Carolina ; In tl1esc States the winds were calm, or light and variable, whilc a ficrce southeast gale prevailed on 
the Middle Atlantic and New Englnud coast.’ 4.35 p. m., the storm still increasing in energy, the centre bccu- 

ied the Middle Stat% where the prcvsure was geuerally b .hw 29.00 inches; the following exceediugly low 
{aromcters are reported at-that hour : Washington, 28.72, 1.40 inches below normal ; Bdltimore, 28.73, 1.39 
below norma! ; P1?lladelPh% 28.83, 1.29 below normal ; New York. 28.82,1.23 below normal, while the rw- 

Cape Bretou and Of’:” the Gulf of St. Lairprence. The rise in that region was as significent as the fall at the 
centre of the dePresslon!n producing the steep barometric gradient existing from qew York to Ngva Scotia, as 
shown by the c r o ~ d e d  *sobars in the weather map of that day. The gradient indicated the fierce gales that 
accompanied this storln. 11 p. m., the centre of low harodieter moved iuto New York, where the region of 
pressure of one inch below.tl1e mean was of greater extent than a t  any previous time during this storm, but 
the rapid fall of lnercury 111 Nova Scotia greatly diminished the barometric gradieut on the New England 
coast and moderated the existing gales. I l th ,  purmiug a northeasterly track, the storm-centre mQved over 
the mouth of the St- h v r e n c e  river. I n  the progress of this storm over the couutry great damage W= 
caused by w i d  and floe?, which will bo noted under special appropriate headings. Reports of frequent 
marine disasters show t h ~  storm exteuded far out to sea on the Atlantic coast. Cautionary Off-shore 
Signals were ordered on the 8th at Indianola and Galveston, aud justified respectively by 42 N. and 40 
N. Cautionary Signals were ordered on the moruing of the 8th from Cape Lookout to Smdy Hook, aud 
at the mornin report of the 9th from Macon N. C., to Ke  West, also at the midnight report of the 
9th from New %ark to Portlaud, Me., and a. m. of tho 10th at  Eastport, hie. These Si nals were changed 
to Cautiouary Off-shorc from Smithville, N. C., to New York on the 10th and from Newkaveu to Portlaud 
on the 11th. The Cnutlonary displays were justified by the following mnximum velocities, (measured :I 
Key West, 40, NW.; Savannah, 36, W.; Charleston, 34, SE., 35 W.; Smithville, 4 3  6.. 38 W.; Cape Look- 
out, 61 s., 64 W.; Cape ,Hatteras, 64 s., 64 SW.; Kittyhawk, 48 S.,’44 SW.; Cape Henry, 36 s., 36 Sw.; 
Cape May, 40 SE.. 64 W., Bamegat, 44 S., 43 W.; Sandy Hook, 62 S., 47 W.; New York, 48 SE., 32 NV.; 
New London, 67 BE.. Newport, 38 SE., 36 W.; Woods Holl, 48 SE., 60 W., Thatcher’s Island, 4.4 6% 41 
6W.; Boston, 62 SE., 34 W.; Portland, 60 SE.; Eastport, 44 SE. 

Nos. Iv and V.-12th, southeast winds, falling barometer, iucremiug eclozdiness, followed b rain on 

No. I-is tho storm-centre described a3 XO. X I V  in the November REVIEW. 

The si nals were generally justified. 

hawk, 42 Sw.; Cape May, 36 SE.; Atlantic City, 86 SE.; sarnegat, 66 E.; SanGy Hook, 50 SE.; New Yor i 

an easterly pnth to Nova Scotia. This slorm in the east portions of its track covere i much of the country 
aTe* No. I, nnd rapidly followed it. 

Only b m k  winds were reported. 
NO. ITI---jth, a great depression entered the North Pacific States. 

sure had rapidly fallen at  the ceutrc of the storm i n  ita progmss to the east, it  liad continued to rise slow P y a t  

the Weat Qdf coast gave indication of the approach or formation of a storm oentre iu  Texas. K 3th, 735 
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a.m., the veering of winds to northenst in Western Texas iadicated the centre shown i n  the chart. This 
day the depression nioved in n northeast track to western Tennessee nnd the winds in Texas shifted to $igh 
and cold northerly. 14th, the storm-centre mpved into the Lake Ontario country. 15th, ivdis- 
appeared beyond the Gulf of St. Lawrence with ill-defined track. The movement of depres- 
sion No. I V  was quite rapid and the precipitation had been confined in an unusual 
degree to the ccntre of the low area. Thc barometer continued to fall to the east of ita charted track, 
and the rain belt also movcd to the east and there was developed a secondary depression, No. V, 
whose centre is first chnrted on the morning of the 15th, uear Augusta, Ga., thou h a t  that time, a region of 
low barometer extended from New England to Florida. This depression rapid B y pursued a northeasterly 
track, leaving the coast near Cape Henry, moved nearly pnrnllel to the Gulfstream, and is located on the 
morning of the 16th near Halifax, N. S. The high 
winds rcported wei’e of short duratiou nnd confined to the Middle Atlnntic iind North Caro!ina coast. These 
storms, taken together tire interesting, since the devclopment of the second dcpression may have been niainly 
due to the rapidity of the march of the centre of the first low area. 

No. (VI and VI1.)-These two low areas arc described togctlier, although they developcd in  portions o f  
the country far distant, but, as will be seen from their charted tracks the depressions approaching each other 
were united on the morning of the 21st i n  the Ohio valley. l i th ,  there was it gencrnl fall i n  pressure in the 
Rocky Mountain region, the barometer being most below the normtil at  Salt Lake. l8tl1, the low area ac- 
cupied iiearly sRme position with tl slight fall of‘ presstire i n  Texas. 19tl1, R decided fall in Texas, 
where the precipitation and circulation of tho winds, showed the formation of n storm-centre. 
There was a more decided fall of barometer in the Northwest, but a great dcficiency iu pre- 
cipitation. 20tl1, this day the centres of depression marched slowly to the castward, No. V I  mov- 
ing along the West Gulf cotist, and KO. VI1 remaining in Minnesota while there \vas a marked de- 
cline i n  pressure from the Uppcr Lakes to the East Gulf. Thc precipitation i n  the Gulf States was very 
abundant, bu t  in  thc Uppcr Lakes and the Northwest, although general it \vas light. zlst,  7:35 a. m., afier 
midnight there mas a fd l  in pressure in the Ohio rnlley averaging 0.4 inch, and the two low nreas became 
united in a single depression central near Cincinnati, Ohio. 4:35 p. n i . ,  the storm centre was over Lake 
Erie, but southerly gales prevailed 011 thc North Carolina coast, ant1 high southeasterly giiles on the Middle 
Atlantic coust. 11 p. m., New York Stato was the rcgioii of lowest barometer, easterly gales had exteuded 
along the New Eughnd coast, but oil the Middle Atlantic rind Carolina coast the wind had shifted to high 
westerly. 22d, the storm-centre moved along the St. Lawrence vallcy, and into the Gulf beyond. Caution- 
ary Signals wcre ordered for this storm, 18t11, at  1ndiano.a and Galveston, 20t11, from Savaunali to Kitty- 
hawk, N. C., 21st, from Cnpe Henry to Eastport; these were chatigcd to Cautionary Off-Shorc Signals, 
21st from Smithrille to Kittyhawk, N. C., and from Baltimore to Wood’s Holl, 22d, from Boston to Eastport. 
The following maximum velocities (measured) are reported : Indianola, 40 N.; Galveston, 30 NW.; Srnith- 
ville, 36 W.; Wilmingtou, 43 SW.; Cape Lookout, 44 8.; C‘a le Hatteras, 48 SW.; Kittyhnwk, 40 S.; Cnpe 
May, 38 SE., 48 W.; Atlnntic City, 36 SE.; Baruegnt, 40 kE.; Sandy Hook, 47 SE., 48 W.; New York, 
28 SE.; New London, 35 SE.; Wood’s Holl, 48 SE., 58 W.; Thatcher’s Island, 36 SE., 36 \V.; Boston, 
40 E., 35 W.; Portland, 44 E., 32 W.; Eastport, 40 SE. 

No. VIII.-24th, the barometer was high and rising in  thc Southwwt, and n severe “norther” with cold 
rain or sleet prevailed on the West Gulf coast. 25th, the prcssure slowly climinishcd in the Gulf States, nnd 
the circulation of the winds ic the Gulf marked the tlcveloprnent of t i  storni centre. 2(jth, 7:35 a. m., the 
centre of depression was situated southwest of New Orleans. ?his day the storm-ccntre moved, with great 
rapidity, to the northcast as charted. I t  waw 
accompanied Ly general but light precipitation in the Gulf and South Atlantic States. The minds were 
high iind from the north on the Texas const elsewhere were only brisk. 

The precipitation was general, brit not abundant. 

U t h ,  7:35 a. m., it passed beyond the limits of the map. 

I N T E R N A T I O N A L  M E T E O R O L O G Y ,  
On chart No. I V  are shown the probable tracks of storm-centres over the oceans, as follows: Atlunfic- 

No. I, ns previously given ; No. I1 is the extended track of area No. IV, given under International Meteo- 
rology in the November REVIEW. No I11 is the extended track of area No. IV  of tlie October REVIEW; 
No. iV is the extended track of area No. VI,  given under International Meteorology in the November 
REVIEW, aud which probably joined the following area; No. V i s  the exteuded track of area No. IX, 
October REVIEW; No. V I  is the extended track of No. VII, giveu under Iuternatioual Meteorology in the 
November REVIEW ; No. VI1 is the extended track of area NO. 111 of‘ the November REVIEW. Caribbean 
Sea-November 24th and 28th, a violent hurricane reported south of St. Thomas, W. I.; at midnight o f  
December lst, the schooner Tlios. Pickering was reported diiven ashore by hurricane on reef 35 miles 
NNE. of Saona Island, near St. Doiningo. December 1st and 2nd heavy E. and SE. squalls at Navnssa. 
A t  Coloii, Panama, a severe “norther” commenced on morning of tlie 4th and contiuued until the loth,. 
accompanied by heavy rains and floods; at  7 p. m. of the loth, a second “norther” commeuced, lastin 
until the 14th ; much damage resulted from these storms. Puc@c.-No. I, W. to NW. “typhoon {’ No. If 
November 15th to 19th ; No. 111, November 22nd and 23rd, hurricaue, barometer 28.18 ; No. IV, Novem- 
ber 28th and 29th ; No. V, December 3rd to 6th. Indian Ocean.-Mauritius, “during a barometric depres- 
sion which passed over this island, betmeen September 28th and October 8th, severe gales occurred in 36” 
to 44O 6. aud 20” to 42” E.; the wind a t  Mauritius veered from SE. to E., NE., Scc., round the compass.” 


